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!SiSi^lSS2r K ?*T ? constituent of tea Including epigallocateohln gaJlate. epicatechin gtfaS? epTgS 
hel^n dSan^r ' < + )Catechf " and * e isomer fr °* theaflavin. theaflavin monogal Jates A and B an d 
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INHIBtTlVE AGENT AGAINST ACTIVITY OF ^-AMYLASE 

BACKGROUND OF THE INVENTION 

The present invention relates to a novel fnhibftive agent against the activity of <*-amvfc>«» «r ■ „ 

e ESS* * " a9Snt a98i0St m& ^ ° f -^^^h^XTrfri^^S 

^ A Ser i°V S pr0bIem ,n tne5e davs caU& * "a" as® of gluttony" is that many people suffer from caroulw,™ 
and an adult disease or geriatric disease as a consequence of corpulence wZ ^oTc2?SS 
intake is an important means for health control. In the midst oF this current dietary fibeS XlS^^J?^ 
adsorbed as food, are highlighted and utilized in various aspects. The effect ZfSZ^^T^JSl , 
to control of the absorption of harmful substance incl U <^^i^too^ f^SS^STJiS^ 

ssi.'tssjKr none of - m * qute ™^ * - ~^rSsis 
so « 

SUMMARY OF THE INVENTION 

- -en^nS*^ "J"? ***** ***** of «^ny,ase as 

substance capable of £S2£* Ti^SS? Jfi T^ZJT^°^ * pr ° duCt3 to a 

synthesized compounds without Problems usually ensure In chemically 

-J2^*iSES^^ *• PrSSent inWntfon a ^" 8t of amylase comprises tea as the 

" ingrsole^ 

from the group oonsSting of epIgX^ecS TanTtl 33Sf!?2£? *», ■" WbWw «• Elected 

catechln and the Isomer thereof freefrSffiaJin rh J^?^ 93, ^f* e P ,oal,ooatechin ' epicatechin. (*) 
theafWn dfgalfate. tneaflav.rt. theaflavtn monogaUate A. theaflavln monogaJfate B and 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
*o effect Z^T"* 0 " ProVfdeS 3 ^ ' MmV * a ^ ^tfvfty of -amylase, of which tea is the 

^^^^ .n the Incentive inhibitive agent 

given below and the thea^n com P ou^%p~ ^=^£7 ^ » 



.OH 

1 ' (I) 



OK Rz 

in which Ri is a hydrogen atom or a hydroxy group and R z is a hydrogen atom or a 3.4,&-trihydroxy 
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benzoyl group; and 



HO 
HO 




(ID 



OH 

*s 

in which R3 and R» are. each Independently from the other, a hydrogen atom or a 3,4.5-trihydroxy benzoyl 
group. 

Particular examples of the tea catechin compounds represented by the general formula (1) include: (- 
so )epicatechin. which Is a compound of the formula (I) with R, - H and Ra = H; MepigaJlocatechln, which is 
a compound of the formula 0) with R, = OH and R, s= H; {-)epieatechin gallate. which is a compound of 
the formula (I) with R, = H and R2 — 3,4,5-trihydroxy benzoyl group: and (-)epigallocateehin gallate which 
.3 a compound of the formuJa (I) with Ri OH and Ra - 3.4.5-trihydroxy benzoyl group. Particular 
examples of the theaflavin compounds include: free theaflavin. which is a compound of the formula <il) with 
SB Ra - H and R«. = H; theaflavin monogallate A. which Is a compound of the formula (II) with R 3 = 3 4,5- 
tnhydroxy benzoyl group and R* = H; theaflavin monogallate B, which Is a compound of the formula (II) 
with Ra ■» H and FU = 3.4.5-trihydroxy benzoyl group; and theaflavin digaflate. which Is a compound of the 
formula (10 with R a = 3,4.5-trihydroxy benzoyl group and FU = 3.4,5~trf hydroxy benzoyl group 
_ T>1C ; above described tea polyphenol compounds can be prepared from tea leaves as the starting 
30 material and a method for the preparation thereof and a typical example of the product composition are 
described, for example, in Japanese Patent Kokai 59-218384. 60-13780 and 61-130235 and elsewhere. 

When the Inventive Snhibitive agent against activity of ^-amylase Is to be process Into a medicament 
form or an addWvs for food etc., the above described tea polyphenol as the effective ingredient as such is 
admixed with the base without or with dilution with water or alcohol, in this case, the concentration thereof in 
18 pretferab, y In the fHn 9® frorn O.I UMtoSmM or, more preferably, form 05uMtoi 

The above described inhibitjve agent against activity of er-amylgse comprises, as the effective Inore- 
dlent, a natural product which is a drinkable taken in daily life in a considerably large volume so that * i s 
absolutely free from the problem of undesirable side effects against human body not only when it is used 
% Lf m ^^ fne but also wnan tt ls used ^ an additive of food. Moreover, the effectiveness thereof is so high 
!wL aC * ? Ca " *** effective 'y inhibited by the addition thereof even in a very low 

concentration to provide a means for inhibiting activity of a-amylase. 

In the following, examples are given to Illustrate the invention in more detail. 

Example 1 

Sigm? Co 5nZymQ USSd Here 3 P roduct of "-amylase prepared from human saliva and supplied by 
so A 160 u.1 of the enzyme solution <0.44 U/ml In a buffer solution) was added to 1230 u,I of the sample 

solution and the mixture was incubated at 37' C for 10 minutes. Thereafter, the sample solution was 
admixed wrth 120 ui of a solution of soluble starch as the substrate so as to have a final concentration of 
fee substrate of 2.0 rng/rnl to effect the reaction at 37* C. A 200 u.) of the solution was taken in every 3 
bb d^STni^h T 3011,000 Un T, P rocs ,f d ' nS reaction and the reducing sugar produced therein was 
rSTh ^ y ?L , ^ r Snt ° f abs ° rt,anCS 34 a wave-length of 540 nm according to the method of 
Bernfeld descnbed in Meth. Enzymol.. volume t. page 49 (i©59) by P. Bemfeid. The value of the 
absorbance was converted by calculation into the amount of maltose from which the reaction velocity was 
calculated according to the conventional procedure. The concentration of the solution for 50% inhibition of 
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the activity of ^-amylase was determined with each sample assuming that the activity of o-amyfase was 
100% when the reaction velocity was equal to that in the control in which the same volume of the buffer 
solution was added fn place of the sample solution. The results are shown in Tab re 1 below. 

s Table i 



Sample 


Concentration for 
50% inhibition 


Gallic acid 


s> imWI 




Epicatechm 


2> ImM 




Isomer of epicateehin 


s> ImM 




Eplcagallcatechin 


» ImM 




Isomer of epigailocatechln 


»• iltiM 




Epicateehin galiate 


130 liM 




isomer of epicateehin galtate 


20MM 




Epigaflocatechln galiate 


260 uM 




Isomer of epigailocatechln galiate 


55 liM 




Free theaftavin 


8 txM 




Theaf lavin monogallate A 


1.0 


UM 


Theafiavfn monogallate B 


1.7 


UM 


Theaftavin digaliate 


o.e 


UM 



^ in tht ?° h n ^ U f°™ U '? der 'Y e l! r0m m& ab ° ve Siven resuls among the catechin compounds shown 
r^tJ of epfc f ech ' n ' eptgallocatechln and isomers thereof have almost no power for the inSbition of 

so 

Example 2 . 

Each of the 12-weeks old male rata of the Wrstar strain, divided into a test orouo anrt « ™,*~m „ 
was fed a higb^arbohydrate diet either with or without, respective*, ' 1 % W weToh/of 
wh,ch was a crude mixture of catechin compounds in a proportion sir M tJ5.7S£ P0,yphen0n 100 

Table 2 



Catechin compound 


Polyphenon 100 


Content. % 


Relative 




content. % 


Gallocatechin 
Epigailocatechln 
Catechin 
Epicateehin 

Epigailocatechln galiate 
Epicateehin gailate 
Total 


1.44 
17.57 

S.81 
53.90 
12.51 
91.23 


1.6 
19-3 

6.4 
59.1 
13.7 

Torr 



, H.^ Ulatfon ° f ^ high-carbohydrate diet given to the control animals was as shown below in Xante 

powaer to 70,0% and addition of 1.0% of Polyphenon 100 instead. 
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s 


Constituent 


Content In 
high-carbohydrate diet 
(control). % 


Confent in the diet being 
added Polyphenon 100. % 




Casein 


22.0 


22.0 




Salt mix 


4.0 


4.0 




Com oil 


2.0 


2.0 


TO 


Vitamin complex 


1.0 


1.0 




Starch powder 


71.0 


70.0 




Polyphenone 100 




1.0 




Total 


100- 


T3TJ 



After 7 days of raising in this manner, the feces discharged from each animal was collected for one day 
and weighed to examine the change in the amount thereof caused by the addition of Polyphenon 100 to the 
diet The results were that the amount in the control animals was 1.01 g per day per animal while the 
amount »n the test animate was 1.7S g per day per animal to support the conclusion that the addition of the 
catechm compounds to the diet was effective to increase the amount of feces discharge. This result means 
that the catechm compounds act m a similar manner to dietary fibers in promoting the evacuating 
performance of the intestines by decreasing absorption of the carbohydrates as a consequence of the 
power to inhibit the activity of amylase. consequence or ine 

Example 3 

When the inventive inhibitive agent against the activity of ^-amylase Is administrated to human body 
the dose to be taken orally is 0.1 to 10 g per day or. preferably. 2 to 5 g per day. The form ofthe 
£ "£ parfiCU,a V, y ,lmrtative and it can be taken as such or in trfe form of apowS. 2bS 
J^Z^-Tf^' STTJ/^ ^"^Lt ? ™ agent the inventive agent is useS S 

«, k • ,l iS ad f ed to w var»ous kinds of processed food and confectionery such as breads 
noodles, cakes, brscuits. cookies and the Hke In an amount of 0.2 to i.O% by weight . 



Example 4 



An animal test was conducted by using ICR mice as the test animals to examine the acute torleftv of 
40 tl tTw?? 6 agent against the activity of oamyiase. The values of ST ?Z££g> to 

TZl !l drn T , d ^ m ' n confidence lir " ft ^re: 2412 mg*g in the oral administrated the 

ZESniSS f"^ ? CaeChi ° ^pounds as used in Example 2: 55.2 mg/kg in the intraperitoneal 
WO 225 ir?« ^ -^^^ th !^ avin com P° u " ds of composition showr! in Table S^eTowt and 
150 mg/kg in the irrtrapentoneal administration of eplgaltocatechin gallate. 



5 



SEP. 21.2007 4:21 PM OBLON SPIVAK NO. 796 P. 50 



» O 423 419 A1 



Compound • 


Content. %, in the crude 
mixture of theaflavin 
compounds 


Piles theaflavin 

Theaflavin monogaJIate A 

Theaflavin monogallate B 

Theaflavin d/gallate 

(+) Catechin 

(-) Epfcatechtn 

(-> Epigallacatechin gallate 

Isomer of <-) apigatlocatechin gaHate 

(-) Epf catechin gallate 

Others (isomers of theaflavin, etc.) 


IQSi 
22.3 
19.5 
32.5 
0.3 
1.8 
4.7 
1.0 
3.9 
4.0 



Claims 
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